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1 n A s ^ tt^ ^ t:\ m^m^Wt.-h^^^%\X 1 2 nm-hlK^oTv^ 

o 

[0 0 9 0] 

t-fz. m2 (b) (±. glJ^tE*<7)a:i^#pr!&M<7)f52«^/s-> K^-^ Ti^^'^A 
tMrny'^y T 4 )^^7ri-tmx^<0 . mf9-4 nm(r>G a I nNA s*T-#Pet3 
, G a I n A s ffTal^ 2 nm^(i$^T^ G a A s Pm^mffzm^X^^o m 

2 (b) {Cisv^Tfi. i^BESt^^itTS-'^ft-eS nmt^oT;fef). |g#MTOT 
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t4^oTV>^o L^^L^£-^'^h. G a I nNA s*i^#F'a<7)ai¥76M nmii^v^ 
[0 0 9 1 ] 

m2 (c) fi, ^ 1 <0^»fl(7)i^#^?i&14e<^m#^/^-> K^^i'T^^• 
^Ai:Ms:7°^7T^;^^^i-|ll-e^i9. mV^8 nmOG a I nNA s 
mi^~. G a I n A s Pff^rBll 2 nm^{i$^-C^ G a A s P S ^ISttTv^^o - 
^-e. G a I n A s P "tT^S fi P ^^tf 7ti6. |sl D I nSgfeOG a I n A s J: f9 

ii&mmm^i&mir^^t'^^x-^^o vt^x^ m2 (a) co«jtt(im^«9. ie 

l*<7)M*^teMLT*rf]A<7)|§^^jJp$IJ-C-§^o *7^^. 0 2 (b) (om^tm^j:^ 
.Gal nNA sMT-#PlC)liJ¥^li<-r^£^^75^;&»/>fci6. l&«ft<7)@?S 

[0 0 9 2] 

G a I n A s tfrfla*^) I na^^Ttf^*:: <b{;J:oT'^>> :i(D^mm<^ 
X(DGztl n(Dm'S^St.WL^Wm'thn^m^TLXLt^o G a <!: I n <7);|=ai: 

Gat I n<7);|i5jm^?P$lJt-'i>?»^tI^9 -<!:4^<. iEi5^<7)Ii4^{g:?t-t ^ 
[0 0 9 3] 

2 (T^mMm) 

(2l3{±^|§^<5O^2O^M0iJ<7)S#&^M#»fl^W— ^f^T-^^^m-e^'&o El 
3 ^#BS-t-.?) t. nMG a A s^^l 0 1 ±tl(±. nMG a A s /A 1 G a A s 

y vKMm (DBR) 3 0 imm^nx^y^^o zzx\ hmcbAs 

/AlGaAs DBR3 0 1(i. n M G a A s ffijggtWi <!: n M A 1 0 . 9G 

a 0 . 1 A s i&mifxmm t mnnmm<r> i / 4 (r>mw-x^-E.\,~mm ^ nxm 

nsL^iiX\^^^o -g-LT. nMG a A s /A IGaAs DBR301 ±iZli^ G 
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a A s rU^^—^m 3 0 2. #m*?-#PrSf14/i 303. G a a s ±f|5y^^- 
■9-^3 0 4. pMAlAs^3 0 5. p M G a A s /A 1 G a A s DBR30 

[0 0 9 4] 

±timmm^<r>mm^-h. nMGaAs/A l GaAs D B R 3 0 1 tCit-T 
jt(7)fpiJM7&^i?? A I A s)13 0 5;0^^31JI^6^tC@|'ft^aTA 1 O x*S^tTlJt3 0 7:^^ 
[0 0 9 5] 

0 8:^^^ffM$tL-Cv^^o t/c. nMG a A s^^l 0 1 O^BtCfi. nlPJJ«fel 

0 9;!)^~ffM$tL-rv^-5,o 

[0 0 9 6] 

114 (a) (i. ^l|0^<7)^2<7)^Jtj?iJ<7)MI§^M4^##W-^f"*^^tciott'2,# 

SMT-#pvSt4Soft)i^t5i^#lfflt;f^-ria-e^>.So EI4 (a) tcjov^r. 30 

3 a {i§)l8 nmOG a I nNA s 4T-#P^-e^-5)o G a I nNA s m^^P 
e3 0 3 a<7)ffiiiM*{i2. 3%T'afe>i>o G a I n N A s 3 0 3 a 

P^^LT. /i)?2 nm<7)G a I n A s Ptt^FBl/f 3 0 3 b ;6^1Stt fb^T 
^Z^(D^\-mi^zmJ$-2 7nm(7)GaAs P^fflitSS 0 3 c:dmm^itX\y^^o G 
a A s PMMitil3 0 3 c<7)?|^M»(i0. 4%^L7t:o tfz^ *T-#Pe<7)i5: 
{i3Si: L;t:o 

[0 0 9 7] 

13 4 (b) (i. #*MT-#pf?l^14/ic7)f5#^^-^> KmS<7)ji^.;u^--^-vr T 
A^^L;t:IiI-e^b'i)o 112 <7)||iit?iJ(7)^S»^#prStt®t^i3V^T{±, Ga 

1 n A s P cf'FHl^ 3 0 3 b (D^O K^'-V ■7'^^.;U:^'- ^ G a A s 

[0 0 9 8] 

G a A s Pmmi^m 3 O 3 c ti. G a A s <7)/^> K^'-V y J: I9 4, 

^'Ci < '^oTv^^o ^(Dfzib. G a I nNA sST-#P^/G a A s PI^^SO 
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m^Kii. G a I nNA s*i^#p^/G a A 5mmm<Dm^i^it^r^±^^ 

T&^^i^ 1 0 h LT L;&>L. HI 4 <7)^jiHioV^T(±, Ga 

)\^^-i^t^G a I n A s P^TalllS 0 3b ^miX^^^o cntcj; . 
[0 0 9 9] 

. .^Mii G a I n N A s Ml-^PmyG a A s <7)t#'^<7)»T-mf3L * ^ L T 

v^^o G a I n A s P ft'F^^<^fs*w^^> K^^]z:M(iG aAsJ:«9^30meV 
jg:<^oTioi9, GaAs PMMitilOf52»w^-^~^ K^fitttiG a A s X ^ 1 
0 0 m e Vi^v^t L/io 
[0 1 0 Ol 

EI8 tc^i-j; ol^. G a A s J: «9 ^ -i-^.;i/r^'-It||(7)^v^ G a A s PMMfftS 
^fflv^rv^T^f>. G a I n A s P4'FBm^2 nm^fAI-'lxr <5:t:\ GalnNA 
s/G a A siT-#mtit^(5{?[Bl^O»T-i*fi>5^1#'btLTv^^o ts^oT. l&Tfc 

[0 1 0 1 1 

(214 (c) t'. #msT-#^fS14e<7)Msyn 7 T-r;^^ 7j^i-o Ga I nAs 
P<7)/s;> y yj-^-;U+"-^G a A s y 7°J^^-;u^'-J^Ttw-r 

'&i:> ^&^^^S5:(iG a A s J: 19 < 'fc'2>/ii6l±lt^^^-r'S-<»:tc^r'i>o ^'J 

Gao. glno. 2^50. 8^0. 2 ^"^^ ^^1/1 tiffl ^ i: , /s" > K 
^"^ -7 •7°J:-^^>'U^~-{iG a A s J: 19 ^MT^ni/h^ < >t "9 ^ JEMMsfi 0 . 7 3% 
t t^^o-C. P ^-B-* ^v>G ao. Sino. 2^8 <DS.m^m: ( 1 . 4 3 

%) tzjt-<-c. s.m^m^^^^iizi&mt^^t^^x^^o ^nm:i9> ne t 

strainfi. 0. 2%:^-h0. 1 4 %tXl&i^i- ^ Z t^^^X ^ 
[0 10 21 
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[0 10 3] 

1215 (a) (i. m3(Dmmm(7)mm±m^mi^-]y-rm^^^isif^^mm'r^ 
pm^m(ommm^^wmK7^irmx-$)^o ms (a) tci^v^r. 5 o i afis 

I? 8 nmOG a I n N A s i^^^FB'^^^^o G a I nNA sM^^lPm 5 0 1 
a tipmf LT. iilf 1 nm(DG a I n A s P't'WI 5 0 1 h mx^f h fiX is ^ , 
^hiZ^(D9\-Ml<zmW-2 7 nmCOG aNA s PMMft® 5 0 1 cmnm^tlX\^^ 

[0 10 4] 

US (b) tl. ^Mm^^Pi^\im(7ymmy°^y T ^ )]y^7f:iro Ga I nNA 
sm^^Pms 0 1 a(Df±m^mii2. 3%tL. GaNo. 009Aso. 8 
9P0. l^WmmS 0 I cii^m^O, 5%^^L-Cv>^o -et-C. Ga I n 
As Pct^PBlSS 0 1 hliG a AsmWitmm'f-^^ir^'i^^Bm.m^^Lfz^Zti: 

[0 10 5] 

GaAsmUtl,im^m^ir^m.}^tLrii.m^i^Gao, 7lno. 3 
A s 0. 4 P 0. 6^'^*-^o G a I nNA s Mi^^^S 5 0 1 a <7) I n|i.jS;(iO 
. 3 ~ 0 . 3 5 Gao. 7lno. 3AS0. 4P0. 6"^^^^^^ 

0 1 b{i. G a I nNA s 5 0 1 a <^ I nli.^iiiftv^'fifii: ^oTi/^/?) 

o itLir J: t), G a I nNA s»T-#^)l 5 0 1 a<7)#ffi-eG a ^ I n OffiSJ^ 

[0 10 6] 

HIS (b) (Om^-CU. mmmm^KX^. net strain ^+ O. l 
%tX-i&mLX\^^^o tfz. f±m^i:^i-^G a I nNA s»^^#P^ 5 0 1a 

^mmim-f^G aNA s p^Mtte 5 o i c tcom^^. m^(Dfpmm5 0 
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[0 10 7] 

0 5 (c) {±. #S»T-#PVl&tt^ 5 0 1 <7)fE#^/^> K^^^5:S60J^;tw^^'- 
^■^ X^'^ A^Tj^i-m-r-^^o G a A smmt^^^^^-r^G a 0 , 7 I no. 
3AS0. 4P0. 6 ^^^^"^^^"^^ '^'^^iS'*> G.aAsctl9^l-j300meV 
^:oTv^.So ^(7)fztt>. HIS (c) (c^i-J: 9 tc, G a I n A s P4^Pb1;S 5 
0 1 b «T-<7)J^^-^;^^-I^M75^'i^ <^^^o tfz. GaNo. oOQAsq 
8 9 P 0 . 1 ^«it« 5 0 1c <7)f5*=^/^-> K^^fiMfi GaAsJ:i9^>80m 
e V1g:< =^oTv^^o 
[0 10 8] 

G a I n A s Pff T^S 5 0 1 b<Dmm^m< LXW^m t Lfzm^. Gain 
NA s»i^#pii 5 0 1a t(Dmm^^^> KJg^ilM:^^^^ ^ < ^^7t:i6. f^*^ 
(DMl^mU:^^'^ i^^'O. ^yt^M(7)m^9: iyy h 75^^^ ZXLtOo B15 
L 7^^1*51 -e(±. j:.:^^)U^-m.M<D-m^^G a I n A s Pft'P^® 5 0 1 b OSJ? 
^ 1 nm^^i< ^(D^m^^G a NA s P^itm® 5 0 1c ^l^ttTltM^t 

[0 10 9] 

ItfiGa I nNA s»?-#PS/G a A sPfM^cTjJt^^OM^i^fi^^LTV^^ 
o 1219 tC^I-J: 9 t::. j:-^WU^-|$M<7)i^v>G a I n A s P^mm 5 0 1b ^15 
ttT'^J^'^-e^. Ga I nNAs/G a A s a:^#P«it ^ 

[0 110] 

4 (D^mm) 

[0 111] 

Hie (a) (i. :^^m(r>^A(r>mm(Dm^^itm^mw\y-^m^^^^^'f^^ 
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Ss:i=-#FStteo««miS^i¥iffln^-riiit?*>2)o me (a) tcisv^r. eo 

1 a(i®l?8 nm<DG a I n N A s m^=-#P^T-*^o Gal nNA sM^^R 
Ji 6 0 1 a (Df±mMmii 2 . 3 G a I nNA s Mi^#P 1 6 0 1 a 

P^SLT, SI? 2 nmCOG a I n A s PaEffii4il 6 0 1 hm^nhtlXiS ^ . 
^h\iZ^(D9WAiiZmm2 7 nmCOG a A s PUMftS 6 0 1 c tS^'^S ^ tLTV^^ 
o G a A s PMMftSe 0 1 cO?15iM»{i0. 4%t Ltzo tfz. MJ-^Pm 

[0 112] 

0 6 (b) i;. #-fi»T-#^fS14^<0^»-^n-7T-f ;i/^^i-o Gai-xl 
nxAs i_yPy |afiKMt41 6 0 1 b {i. In fe^ x t A s li^ y 

[0 113] 

5 (Dmmm) 

4 ^ao-r7t$M^v.^->'^ 7 0 2 HfS3i$tt.|>o [gl7-C(i. Ht^&iM'^i^^-f^ 
70 K 7t;7 T^^-^-7 0 4. ^SM^v-:l->'1-7 0 27:>^^2.^.?iM;i-rib^i9> 351;^ 
l^t^iiM-e^^ J: 9 t^^oTv^^o ^iil{f^>^^^->'l^7 0 1 <!:^^'fi^>^.i->'l- 
7 0 2{i. 1 o<7)/N'y^-vH*«$tL-Ci3l9. ^ii^M 7 0 3 LT 

[0 1 14] 

Ix-Hffi, Cti^TI^B^LTtJ: 9 G a 1 n-N As mT-^pmtm^m tow 
M-e, I n t G a<7);|B5:j;£t$:^jfp$lJ1-^^<!:m: 19, Wm(Dy y ^^^^4^^ < L 
Ga I nNA s»^#^SO|§^^*i|i^fp]Ji^iJ:TV>>5,o ^(Dfztb. 
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[0 1151 

ttz. ^mnm^^mi- ^Ai^^^m\m<D n e t s t r a l h^IML. 

[0 116] 

[0 117] 

[l§0^<^?**] 

JiJ>±t3|^0^ L J: ^ If 1 feic(7)||H^ H J: ruf. I n <b <!: jtii<7) 

mmi^is^^xm^^'Rmi^zm^^i-^m:^n n^^tsz t^zx ^ ^ sT-^psoi 
n t mmmm(D cat c^^ai^t^^^eu l. mj-^pm t mmm t oi^mco y y 
<ir^zt:^^x^^o ^hi,z^ Mi^^pmizm^ir^mmmit. mm 

i^zm (P) ^^t^Ztl^ZX^ . JEMMi^f&TLT. »T-#m«iS^#<7) n e t 
s t r a i n<Dmm'l:^miiri>^t:^^X^^o tfz. PtM/f fi? I^^^WI-^i) 

m^^A^xis 19 . mmmmmimmLxM^^Rmm<Dmmi^im±^^^ c t 

id^X^^o 

[0 118] 

tfz. m^M2mm<^^m^zxftif. 1 n tmmtmcovmitm'i:^^. j±m 
m^^ir^m^^pm t . m^^pm<o±Ti>zmj& ^ tL/zmmm t xm^^nti 

mi>zm^i-^i ntm(p)i^t^mt. ^mm^mir^mtmm^fixmm.^ 

mm\^±^-^^Zt:/)'^X^:ho 
[0 119] 
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[0 12 0] 

^^t;> mj-^pm^zmmir^mmmi^i ni.zmx.xm (p) ^-a-tj^ctt- j: 

^#:<7)net s t r a i n =Jrliin$-»ir>2> i ^: Ti*^'^ v^o 
[0121] 

i/c. m^msumo^mizjiitiif^ mM-m2tm<D^mw^§titmT-^zis\^^x 

G a A s (D^-^y K^"-v •;/ ■7°-3^^-;^^"-J^T'eab'i) Ot?. ^mM^^ir ^m<7yy^> 

X . mit^^m<Dmi^My y h ^m\\L. Mm^(7)i^^±miM!fzt^ - 1 ^^x ^ 

^ o 

[0 12 2] 

tfz. mMm4$m(r>mMi<zxfnf. tmm2tm(D^mi^-mitmi^i>z^\^^x 
m'^^nz< <^:i9. ^(b^z^m^§t±m^<Dmm^^m±^^^^t:/}^x^ 

[0123] 

tfz. mj-^pm tm^-r ^m<D/^y k^> y yj^^wu^-T^^^c a a s i 19 ^ 
:^§v^j#>g-e^. Mj-^pmtmm'r^m<r>mm^m<i-^^tx\ ^^-^^ro 

[0 1 2 4 1 

i/i, m^-m.^%m.<D^m\>zj^ixki^ ^zoymMmr^t^m-Ltz^mw^^itm 
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[0 12 51 
[0 12 6] 

-e^ i9 , ^n/z«f|«ji^'^tf®l&^M4^*#^- 
i i9 . ^T-MfO ^ iJp^iJ L T . ^ li $ ^ ^ t ;^s'T' ^ , ffiPMyiiL-e^ 

o 

[0 12 7] 

i/c. lt7t^^8fS«cO||0^tC J:tt(i\ If 2 7!;Mif 7 c7)v^-f tL75— ]SH 

, Ga I n A s P-e*>^<7)-e. i: i^MH i: <7)#®^jei47&^.g.^l? -e. ffi 

[0 12 8] 

tfz. fff*J^9fa«<7)|&H^lcJ:tL{S\ lf*]^2 7i>Slt*]g8<7)v^-rti.75^-:^ti 

- ;u ^tt^i- -?> i i: Ti^^-r^ # h o 
[0 12 9] 
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mi] 

m2] 

ims] 

[04] 
[0 5] 

^1 7° n -7 T ^ * ^-rm -e^b -i) o 
[0 6] 

o 

[0 71 
[08] 

[0 9] 

1 0 1 nMG a A 
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102 nMA I G a A s ^ y y Vm 

10 3 G a A s ruit^i^m 

1 0 4 sT-#p-/S141 

10 5 G a A s ±Uit^^m 

106 p MA 1 G a A s±IPi5' ^ -7 KJl 

107 pMG a A s 3 ^ 

1 0 8 pfflijms 

1 0 9 nUljmfe 

104 a G a I nNA sST^P^ 

104b GalnAs F^mm 

10 4c G a A s PMitft/f 

301 nMG a A s/A 1 G a A STSI5DBR 

3 0 2 G a A sT^^^--9-il 

3 0 3 ^m.m=f^pi^^^m 

3 0 4 G a A s±SK;^^--9-S 

3 0 5 A 1 A sii 

3 0 6 pMG a A s/A 1 G a A sJiflJDB R 

3 0 7 A 1 O X nfeliflit 

3 0 3 a G a I nNA s4i^#pg 

303b GalnAs Pif F^^ 

3 0 3 c GaAsPSffifSS 

501a GalnNAs M^^Pm 

501b GalnAs P 

5 0 1c G a NA s PMSfK® 

601a GalnNAs M^^Pm 

601b GalnAsP m.f^m0\m 

601c GaAsP ^MfS® 

70 1 itmm'^'y^-}^^ 

7 0 2 
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7 0 3 
7 0 4 
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mm 

[HI] 



S S S 3 
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[1112] 



{ 



m 



m m 

nr> tii 



1» «- 



CO 
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[ma] 




ffiliE# 2 0 0 3 



-3098061 
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me] 
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11117] 
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[US] 




5 10 15 
#F'tg (nm) 



20 



[1119] 



300 




5 10 15 
^F"!® (nm) 



20 
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mm 

IWM] 4T-#PWjt60n e t s t r a i tKDmM. RZf§^it'i&m(Dm^M 
v7 h^mmL. Ti^oG a I nNA sM^^pM tW^M tco^My y ^-y^iik 

m^^m I n tmmtm<Dvm7tm^^^. s.mm^^-r^m=^^Rm i 

0 4 a .h. mT-#p1 1 0 4 si'7)±ri^zfm^tifzmmmtTmfiZ^ftrzmi^^ 

m»dtt;i3V^T. HlrlSr^M(i> s?-#^® 10 4 a UMmi-i> I n tM(P)* 
-^tr® 1 0 4 b ^m^^^t^m 10 4c ^t^^^^^S $:|x-C«)^$tiTv^^ ^ 

[31^12]] EI 1 
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